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DECLARATION UNDER 37 CFR §1.131 
Declaration by Robin R. Miles. Kerry A. Betten court, and 
Christo pher K. Fuller to Overco me Cited Reference 

Commissioner of Patents and Trademarks 
Alexandria, VA 22313-1450 

Dear Sir: 

We; hereby declare that: 

(1) We, Robin R. Miles, 80 Kendall Lane, Danville, Ca 94526; Kerry A. 
Bettencourt, 11873 West Vomac Road, Dublin, CA 94568; and Christopher K. 
Fuller, 4224 Atlas Avenue, Oakland, CA 94619; are citizens of the United States 
and residents of the Cities and the State identified; 

(2) We are the inventors named in the subject application; 

(3) Claims in the subject application were rejected over the McBride et al 
Reference, United States Patent No. 6,296,752 issued October 2, 2001 from an 
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application filed June 4, 1999, therefore, June 4, 1999 is the filing date of the 
application from which the McBride et al Reference matured; 

(4) We made the invention described and claimed in the subject patent 
application (The Invention) in this country prior to June 4/1999, having made 
drawings, having made written descriptions, having made tests, and having 
disclosed the invention to others; all of the foregoing having been done in this 
country prior to June 4, 1999; and We continuously worked on testing, 
developing, and patenting The Invention during the period from the time when 
We made the first written description of The Invention and disclosed The 
Invention to others until December 8, 2000 when the subject application was filed 
(hereinafter "The Time Period" ); 

(5) We conceived and reduced The Invention to practice in this country prior 
to June 4, 1999; attached as ATTACHMENT A is photostatic copy of a "RECORD 
OF INVENTION" which in the Conception of the Invention Section XI, contains 
an entry for the "Conception Date" and an entry for "First Written Description," 
and in the Reduction to Practice of the Invention Section XII, contains an entry 
for the "Date of Operation and Testing;" the dates on the photostatic copy of 
ATTACHMENT A have been blacked out, however, dates showing that We 
made The Invention prior to June 4, 1999 are dates prior to June 4, 1999; that We 
conceived The Invention in this country are dates prior to June 4, 1999; that We 
reduced The Invention to practice in this country are dates prior to June 4, 1999, 
and dates showing that The Invention was continuously worked on during The 
Time Period are dates during The Time Period; 

(6) We made drawings, made written descriptions, and made tests, of The 
Invention in this country prior to June 4, 1999; attached as ATTACHMENT B is 
photostatic copy of "pages from Robin Miles' Laboratory Notebook" showing 
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We made drawings, made written descriptions, and made tests of The Invention 
in this country prior to June 4, 1999; 

(7) We made drawings, made written descriptions, and made tests, of The 
Invention in this country prior to June 4, 1999; attached as ATTACHMENT C is 
photostatic copy of "pages from Kerry Bettencourt's Laboratory Notebook" 
showing We made drawings, made written descriptions, and made tests of The 
Invention in this country prior to June 4, 1999; 

(8) We do not know and do not believe that the invention has been in public 
use or on sale in this country, or patented or described in a printed publication in 
this or any foreign country for more than one year prior to our application, and 
we have never abandoned our invention; 

(9) We further declare that all statements made herein of our own knowledge 
are true and that all statements made on information and belief are believed to be 
true; and further that these statements were made with the knowledge that 
willful false statements and the like so made are punishable by fine or 
imprisonment, or both, under Section 1001 of Title 18 of the United States Code, 
and that such willful false statements may jeopardize the validity of the 
application or any patent issued thereon. 



(Signature) July 2003 
Declarant: Robin R. Miles 




(Signature) July _, 2003 ' ' 
Declarant: Kerry A. Bettencourt 




(Signature) July 5_, 2003 
Declarant: Christopher K. Fuller 
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; X . Inventor Informatjon, 

■ treet Aooress 



LLNL File No. 
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Kerry bettencoun 
Christopher huller 



USA 
USA" 



826 GheroKee unve ~ 
i 1 873 West Vomac hoa? 



1 1 34 Fortola Meadows Apt. 
216 



Jity, state, zip coae 

Livermore.CA 94550 



Dubin, OA. 94568 
.ivermore, UA 94550 
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special project information. 



tesource i Manager 
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LLNL Acct # 
8989-76 

ubcontract 



PI^T&tate the source ol tunds l}\ same as above, please so state): 




Re sults ot testing: 

Jorke,. 

TA/ltnfifises or others with direct Knowiec 



Full Name 

Kerry Bettencoun 



Robin Miles 



ie of test (preferably at least 
Organization 

LLNL 



elephone Number 



2-7371 



2-5048 
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LLNL File No. 



XIII. Invention Use and Disclosure 

Has the invention been put into use? 



Yes 



If yes, explain? 



No 



Has the invention been disclosed to non-LLNL personnel? 


Yes 


No 


If yes, to whom and when? Provide name 






oc 




If yes, was the disclosure done under a non-disclosure agreement? 


Yes 


No 











XIV. 1/We believe myself/ourselves to be the first and original inventor(s) of the above-described invention. 




XV. Classification Review 



Basis tor unclassified release: 


X 


Outside scope of AfcA and tu 




CG-DAR-I.Topic(s): 






Other Guide(s): 




Topic{s): 




UCNI |Yes No It YES, Guide: 



Authorized Derivative Classifier - Name and Title 


Signature 






Contirming Reviewer « Name 


Signature 







XVI. For LLNL Patent Group Use Only 

Possible Statutory Bars ■ 



Publication 




Public Use/Sale 




Recommended Filing Date Due to Possible Statutory Bars 




Preliminary Review By: 


Date 


1 







Send the completed and signed form to the Patent Group at L-703 
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XIII. Invention Use and Disclosure 



Has the invention been put into use? I Yes |No \\\ yes, explain: 
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Has the invention been aisciosea 10 non-LUNL personnel? 


Yes 


No 
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If yes, was the disclosure done under a non-disclosure agreement? 
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XIV. I/We believe myself/ourselves to be the first and or iginal inventor(s) of the above-described invention. 

Inventor 
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Date 
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This invention was made in the course of or under prime Contract No. W-7405-ENG-48 between the VS. 
Department of Energy and the University of California. This Record of Invention is prepared for the Office of the 
Assistant General Counsel for Patents, U.S. Department of Energy. 

I. Title of the Invention 



Dielectrophoretic Concentration of Particles under Electrokinetic Flow 



II. IIIVCIIIUI iiiiwiiiiuh. 

LLNL Inventor(s) (h M L) 


Title/Position 


Directorate 


Payroll 
Acct 


Phone # 


Mail Stop 


Robin Miles 
Kerrv Bettencourt 
Chris Fuller 


Engineer 

Chemistry Associate 
Engineer 


Engineering 

Chemistry 

Engineering 


9782 
9811 
9782 


2-5048 
2-7371 
4-5185 


L-223 
L-223 
L-223 



III. Abstract . 

The use of dielectrophoresis to collect particles is well known when operating under 
pressure driven flow. However, to our knowledge, no one else has documented such 
bollection under the conditions of electrokinetically-driven flow Electrokinetically-dnven flow 
is an important technique for moving fluids and sample around a microfluidic bio-chemical 
assay chip. We have now shown that it is possible to reap the advantages of 
dielectrophoretic manipulation in this regime. 



IV. Uses of the Invention 




Dielectrophoresis is used to effect motion on polarizable particles within a non-uniform 
electric field. Positive dielectrophoresis can be used to concentrate particles in areas of 
hiah electric field gradients. This can be used to eliminate the use of centnfuging to 
concentrate biological samples. Negative dielectrophoresis can be use to discnminate 
between various types of biological particles. 



Companies using microfluidic devices to perform analysis would be interested in using this 
device to concentrate the sample prior to testing. 
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wi nnrnments Describina Prior Art (Please include copies of these documents.) 
n^SSSSSM^^^SS^ SShdud. P» »«m numbers, authors, titie. publication date, etc. 

Many publications discuss dielectrophoretic concentration, but none that we know about 
use electrokinetic/electroosmotic-driven flow. 



VII. Background 

Background of the invention, includin 



technical problems addressed b; 



Microfluidic devices are most useful when operating with small sample volumes. Small 
samp e volumes result in increased reaction times and reduced reagent use which means 
significantly reduced costs for the multitude of tests that one desires to conduct on any 
aiven samDle Dielectrophoretic concentration of the sample is a useful method for 
Ichteving^these goals, ^electrophoresis is attractive on the microfluidic scale because the 
forces become significant and useful at dimensions of less than a 1 mm. 
Electrokinetic/electroosmotic flow is also useful in these devices because it obviates the 
need for microoumps and microvalves. The combination of dielectrophoresis and 
electrok netic/electroosmotic flow would not normally be an obvious choice since one might 
thin? ^ that the two electric fields and their associated double layers may interfere with each 
other Also DEP collection works best in the slow boundary-layer flow associated with 
Dressure-driven flow. We have found that particles can still collect even in the more unifonj 
flowTe d associated wrth electroosmotic flow. The 5-10 nm double charge Hayer associated 
with establishing electroosmotic flow does not seem to interfere or be interfered with by the 
DEP field in a significant way. 
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Interdigitated 
Bectrodes 




Top View 
of 

Bectrodes 



a crh^matic of the device is shown above. Interdigitated electrodes are patterned on the 
£,ne See of ^a microfluidic channel. Glass is the preferred material for the microfluidic 
channel I Sca^L promotes electroosmotic flow, particularly if preconditioned w.th sodium 
hvdroxlde A DC voltage is applied across the ends of the channel to initiate the 
efiSSS^SectSSLoBc Sow field. An AC voltage is applied across the interd.grtated 
SSSrod^setup a non-uniform electric field capable of trapping I particles : using the 
dtete^oVetic force. Particles are swept down the channel 0^^°^^"*?^ 
trapped °with n the field established bytheWdigitated electrodes. The particles can be 
releafXhen the voltage to the interdigitated electrodes is released. 
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